Inefficient function of the signal sequence of PTHrP for targeting into the secretory pathway.
Parathyroid hormone-related peptide (PTHrP) is not only secreted out of cells, but also targeted to the nucleoli due to a nucleolar targeting signal (NTS). We assessed the molecular mechanism underlying the dual targeting of PTHrP by constructing a series of truncated forms of rat PTHrP cDNA and expressing them in CHO cells. Immunostaining was observed in both the Golgi apparatus and nucleoli in the same cell expressing PTHrP with the N-terminal full-length signal sequence. When PTHrP molecules were translated from CUGs downstream of the AUG-initiator codon in the signal sequences, potential alternative initiators of the translation, they were exclusively localized in the nucleoli. In contrast, when a construct containing only the ATG-initiator codon was expressed, PTHrP was found to localize in both the nucleolus and the Golgi apparatus. No nucleolar staining of PTHrP was observed in the CHO cells transfected with PTH/PTHrP receptors even after incubating with a conditioned medium containing PTHrP, ruling out a possibility that PTHrP is, once secreted, internalized via receptor-mediated endocytosis and subsequently conveyed to nucleoli. Compatible with these morphological observations, a preproform of PTHrP was found in the cells expressing PTHrP in addition to proPTHrP, indicative of molecules along the secretory pathway. These results strongly indicate that the signal sequence of PTHrP is not sufficient to direct all the newly synthesized molecules across the endoplasmic reticulum, resulting in part of it being delivered to the nucleoli due to the NTS.